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Predict and Assess Decadal to Centennial 
   Climate Change

Total Request: $101,584,000

Vision - NOA A and its research partne rs

will provide science-based information for

improving the predictive understanding and

impacts of d ecadal-to-c entennial c hanges in

the global environm ent, specifically for:

long-term climate chan ge and greenho use

warmin g, ozone la yer depletio n, and air

quality imp rovemen t. 

Challenge - Our planet is a place of natural

and human-induced change.  Human

activities are now recognized as impacting

the global heat balance and climate system,

thinning of the stratospheric ozo ne layer,

and atmospheric p ollution.  While these

changes increasingly promise to impact our
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societal system s and natura l environm ents, they ch allenge the  world scie ntific comm unity to imp rove its

prediction and assessment capabilities.  Explanatory environmental models must be strengthened through

better understanding of the atmospheric and oceanic processes so that we may meet the challenges of

understanding and foreseeing climate variability and long-term change in approaching decades.  Sound

econom ic and socia l decisions de pend up on assessed  scientific inform ation as a tou chstone. 

Implementation Strategy - The obje ctives of this go al are: 

• to characterize the agents and processes that force decadal to centennial climate change;

• understand the role of the ocean as a reservoir of both heat and carbon dioxide to address a major

source of un certainty in c limate mod els; 

• ensure a long-term clim ate record by enhan cing domestic and intern ational weather netw orks,

observing proced ures, and information m anagement system s.  Document pre sent and past

changes a nd variation s in the climate  system, inclu ding extrem e events, an d rapid clim ate

changes, e xploiting n ational and  internationa l observing  network s, satellites, and pa leoclimatic

data;

• guide the rehabilitation of the ozone layer by providing the scientific basis for policy choices

associate w ith ozone-d epleting co mpoun ds and their re placeme nts; 

• provide the scientific basis for improved air quality by improving the understanding of high

surface ozone episodes in rural areas and by strengthening the monitoring network to detect

cleaner air quality and improving the characterization of airborne fine particles; and

• develop models for the prediction of long-term climate change (including extreme events and

rapid climate changes), carry out scientific assessments, and provide human and biophysical

impacts information.

Benefits  - Nations h ave com mitted to elim inating pro duction of c ompou nds that dep lete the ozo ne layer. 

Research is not only helping define "ozone-friendly" replacement compounds and monitoring the

atmospheric decline in ozone-depleting substances, but also documenting that the recovery of the ozone

layer is as expected.  Anticipatory research on global climate change supports sustainable development by

providing  timely inform ation to socie ty to make  sound de cisions abou t the role of hu man activ ities in

global climate change and variability. NOAA research has identified areas of air quality changes, such as

high surfac e ozone in  rural areas, tha t require the d evelopm ent of a fund amental u nderstand ing of their

causes.  Ne w researc h is pointing  to more effec tive way s to meet tho se goals, there by avoidin g costly

over-regulation.  Providing research results that address key scientific uncertainties,  presenting the

improve ments in un derstandin g in up-to-d ate assessme nts, and sum marizing th is knowle dge in

policy-relevant terms to government and industrial leaders are the cornerstones of environmental

stewardsh ip. 
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FY 2000 Acc omplishments

NOAA has recognized that a sustained, multi-dimensional program of research is required to understand

and monitor the long-term processes and status of the Earth’s atmosphere.  On-going research involves

monitorin g and und erstanding  natural and  anthropo genic aero sols and gre enhouse  gases, stratosph eric

ozone depletion, background atmospheric constituent composition, and reconstructing past climates

through the use of historical measurements and paleoclimate data.   In FY 2000, NOAA’s research

docume nted trends  in atmosph eric trace ga ses related to c limate, air qua lity, and the o zone laye r (e.g.,

methane, halocarbons, nitrous oxide, ozone), and analyzed trends in climate-related parameters such as

the frequen cy of heat ex tremes.  Th e climate-re lated prope rties of atmosp heric aeroso ls were elu cidated in

studies over ocean and land surfaces.  FY 2000 research also advanced understanding of the role of the

oceans and land surface in the atmosphere’s carbon cycle, information that is key to improved model

prediction s of future clim ate.  A ma jor study of th e chemica l processes tha t influence o zone destru ction in

high latitudes of the northern hemisphere was conducted in FY 2000.  In collaboration with university,

government and international partners, NOAA continues to provide the scientific basis for sound,

science-ba sed informa tion suppo rting decision s relevant to issu es regardin g decada l to centenn ial change . 

In FY 2000, NOAA played leading roles in assessing the understanding of climate and climate change, as

well as ozone pollution.  These achievements are realized largely through the efforts of the Office of

Oceanic and Atmospheric Research, the National Environmental Satellite, Data, and Information Service,

and the National Weather Service.

Key FY 2002 Activities

• Continue to advance understanding of the natural and human-influenced processes affecting the

earth’s radiation balance w ith an emphasis on ob servations of the coupled o cean-atmosphere

system, especially as it relates to the cycle of carbon dioxide, utilization of observations, and

assessments  of the curren t understan ding that serv e as input to p ublic policy  formulation . 

• Continue the development of a climate reference network;   NOAA will continue to place

instruments that measure temperature, precipitation, and soil moisture at a number of reference

network sites and to implement a means to electronically communicate all data collected in the

reference network.

• Continue improving the ways observations and models are used to study and predict the effects of

climate changes on a regional scale within the US.

• Continue the improvement of observation systems and extend the capability of models to develop

the ability to predict the effects of natural climate cycles with time scales longer El Nino

Southern O scillation (ENSO ).

• Further the understanding of the role of the ocean in the climate system by continuing the

deployment of the ARGO float network, ongoing field measurement programs and special

targeted studies, and refinement of remote sensing capabilities to better understand the role of the

ocean in the climate system.
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• Advance the understanding of the role of natural and human influenced emissions, including

aerosols, in altering the radiation balance of the earth by enhancing ongoing monitoring programs

and conducting  new field measurem ent programs.

• Continu e the ongo ing archiva l and analy sis of climate da ta to assess curre nt and future  impacts

and to pro vide critical d ata and serv ices to other F ederal A gencies, state  and local g overnm ent,

private commercial groups, and the public.

• Continue monitoring the recovery of the stratospheric ozone layer
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Key Performance Measures

The scientific community has in place a regular process for evaluating, on a several-year time scale, the

major scientific advances in climate science. This process is the periodic assessment of the state of

scientific understanding of the climate system. NOAA’s measure of performance is that 90% of the

research in re levant area s of endeav or be incor porated into  these assessm ents, name ly, the vast ma jority

of NOA A’s results are  deemed  by our scien tific peers to be  major adv ances in un derstandin g. Three to

five years is the  period gen erally used to  expect sub stantial overa ll advance ments in a field  such that a

new state- of-understa nding asse ssment cou ld be justified.  T hose prod ucts take 2 ½ - to 3-years to

produce . 

Performance M easure 1998

act.

1999

act.

2000

act.

2001

est.

2002

est.

Document the “turnover” of CFC

source gases in order to verify the

effectiveness of global policy

action

N/A 1 N/A N/A 1

Publish up dated trend  results of air

quality me asuremen ts
N/A 1 N/A 1 N/A

Lead development of a peer

reviewed initial assessment of

regional oz one in N orth Am erica, 

including summarizing results for

customers

N/A 1 N/A N/A N/A

Results of 90% of the research

activities cited in the 2001 IPCC

third Assess ment of C limate

Change

N/A N/A N/A 90% cited N/A

Results of 90% of the research

activities cited in the 2002

Scientific Assessment of

Stratospheric ozone depletion.

N/A
90%

cited
N/A N/A

90%

cited

Results of 90% of the research

activities cited in the 2000 US

National assessment of the

Potential C onseque nces of Clim ate

Variability and Change   

N/A N/A N/A 90% cited N/A


